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(54) Surface acoustic wave device 

(57) A surface acoustic wave device includes a pie- 
zoelectric substrate, an interdigltal electrode pattern, 
and a resistor thin film. The piezoelectric sut)strate has 
a piezoelectric effect. The interdigital electrode pattern 
is made of a conductive thin film and formed on the pie- 
zoelectric substrate to perform conversion between an 
electrical signal and a surface acoustic wave. The resis- 
tor thin fHm is formed on the piezoelectric substrate to 
electrically connect the piezoelectric substrate to the 
interdigital electrode pattern. The resistor thin film 
serves to remove charges from a surliace of the piezoe- 
lectric substrate due to a pyroelectric effect to the inter- 
digital electrode pattern. 
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Description 

Backarouxj oi the Invention 

Toe present Inveiition relates to a sudace acoustic 
wawo (SAW) cavica and, mere panicuiarly to an SAW 
device in which noise caused by the pyroelactric effect 
of the piezoelectric substrate is suppressed. 

In general, an SAvV deir'ic3 sucn as an SAW filter 
has appropriatGiy weighted ir.tcroigital transducers 
(ID Is; at iiput/outpt;: trar(Sducers on ttio surface of the 
piezoelecfic substrate to perfor.r. cor:versiQn between 
an electrical slgna! and an SAVV. in the conventional 
SAW device, an IDT pattern Is nnerely formed of-a con- 
ductive thin film on the piezoelectric substrate. 

Fig. SA shows an example o1 a oonvtjnticnai SAW 
device, and Fig. 3B st"iaws the device of Fig. 3 A along 
the line B - B'. As shown in Figs. 3A and 3B. in the con- 
ventionai SAW device, mereiy Ihe pattern orf !DTs 22 
and 22' is directly fonmed of a cortductive thin tilrn on a 
piezoelectric substrate 21 . 

In the conventional SAW device shown in Figs. 3 A 
and 3B. when the ambient temperature changes, the 
surface of the piezoelectric substrate 21 is charged due 
to the pyroelectric effect of the piezoelectric substrate 
21. When an electric field formed by the charges 
becomes equal to or more than the dielectric break- 
down of the surrounding atmosphere of the piezoelec- 
tric substrate 21. the charges on the piezoelectric 
substrate 21 are discharged to the IDTs 22 and 22*. 

If the charges are discharged to the grourxj-side 
IDT 22', the problem of noise does not occur in the SAW 
device. However, if the charges are discharged to the 
hot-side IDT 22, noise occurs in the SAW device. 

In the latter case, the charges on the surface of the 
piezoelectric substrate 21 are not discharged unless 
they become equal to or more than the dielectric break- 
down of the surrounding atmosphere of the piezoelec- 
tric substrate 21 . Thus, the amount of charges removed 
at once k>ecomes large to increase the noise level. 

In particular, in an SAW device that uses lithium 
tantalate (UTaOs) or lithium niobate (LINbOs) as the 
material of the piezoelectric substrate 21 , the piezoelec- 
tric suk^trate 21 has a strong pyroelectric effect, and the 
above drawback is remarkable. 

Summary of the Invention 

It is an object of the present invention to provide a 
surface acoustic wave device in which generation of 
noise due to the pyroelectric effect of the piezoelectric 
substrate is suppressed. 

In order to achieve the above object, according to 
the present invention, there is provided a surface acous- 
tic wave device comprising a piezoelectric substrate 
having a piezoelectric effect, an interdigitat electrode 
pattern made of a conductive thin film and formed on 
the piezoelectric sut^rate to perform conversion 
between an electrical signal and a surface acoustic 



y/ave. ar.o a resistor thin film formed on ;r,s piezoelectric 
substrate to electrically connect tt'»e piezoelectric sub- 
strate to the interdigital electrode pa\x: n, the resistor 
thin film serving to rernove charges from a surface of the 
i piezoelectric substrate due to a pyrcelectric effect to the 
interdigrtal eli>ctrocie pattern. 

Brief Descriotior. of the Drav/ing s 

10 Rg. 1A is a plan view showing a surface acoustic 
vi^ave de/ice according to ll-ia first embodiment of 
the preserrt inveiitlon. and Fig. IB is a sectional 
view taken aiong the line A - A' of Fig. 1 A; 
Rg. 2 is a sectional view showing a surface acous- 

75 tic wave de/ice according to the second entxxJI- 
ment of the present invention; and 
Rg. 3 A is a plan view of a conventional surface 
acoustic wave device, and Fig. 3B is a sectional 
view taken along the line B - B' of Fig. 3B. 

Description of tfie Preferred Er^TiDodiments 

The present invention v/iW be described in detail 
with refei ence to the accoinpanying drawings. 

£>5 Fig. "A shows a surface acoustic wave (SAVV) 
device acco.di.'ig to the first embodiment of the present 
invention, and Fig. i B shews the surface acoustic wave 
device of Fig. 1 A aiong the bn© A - A'. 

in tiie SAW device shcv/n in Figs. 1A and 1B, a 

30 resistor thin film 13 having a low resistance is formed on 
the entire surface of a piezoelectric substrate 1 1, and a 
pattern of IDTs 12 and 12' made of a corxjuctive film. 
e.g.. aiurninum, is formed on tiie resistor thin f;im 13 to 
nave a predetermined shape. Discharge can be facili- 

35 tated when the resistance of the resistor thin film is min- 
imized withifj the range which does not adversely affect 
tl-ie electrical performance cf the SAW filter. As the 
materia! of the piezoelectric substrate 1'i, e.g.. lithium 
tantalate (LTaOs) or litiium niobate (LiNbOs) Is used. 

40 As the resistor thin film 13, e.g.. a silicon (Si) Urm film 
formed by sputtering or vapor deposition is used. 

The operation of the SAW device having the abo^e 
arrangement will be described. When the SAW device 
functions as ari iriput transducer, upon application of an 

45 RF electrical signal across the IDTs 12 and 12', an RF 
electric field is generated, and an SAW is excited by the 
piezoelecthc effect of the piezoelectric substrate 11. 
When the SAW device functions as an output trans- 
ducer, upon reception of an SAW, an F.F electric field is 

50 generated by the piezoelectric reaction to output an 
electrical signal between ttie IDTs 12 and 12'. 

Tne high-resislance resistor thin f iim 1 3 interposed 
between the IDTs 12 and 12' and the piezoesectric sub- 
strate 1 1 constitutes a discharge line for the charges of 

55 trie piezoelectric sii^st'ate 11. Therefore; the charges 
gerierated on the surface of the piezoelectric substrate 
11 up>on a change in ambient temperature due to the 
pyroelearic effect of the piezcelectnc suostiate 11 are 
removed to the IDTs 12 and 12' b'lrcugh the resistor thin 
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film 13 as soon as they are generated. In other words, 
the charges are not accumulated on the surface of the 
piezoelectric substrate 11 . 

Even if the charges generated on the surface of tf>e 
piezoelectric sut)strate 1 1 due to the pyroelectric effect 
are removed to the ground-side IDT 12', no problem 
occurs in the SAW device. On the contrary, if the 
charges are removed to the hot-side IDT 12. they 
appear as noise at the input/output terminals of the 
SAW device. 

However, since the charges generated on the sur- 
face of the piezoelectric substrate 1 1 are removed to the 
IDTs 12 and 12' as soon as they are generated, the 
amount of removed charges is very small. As a result, 
the level of noise appearing at the input/output terminals 
of the SAW device can be minimized. 

Fig. 2 shows the arrangement of the second 
embodiment of the present invention. 

Referring to Fig. 2, the pattern of IDTs 1 12, and 1 12* 
made of a conductive thin film is directly formed on the 
surface of a piezoelectric sutDStrate 111, and a resistor 
thin film 1 13 is formed to cover the pattern of the IDTs 
112 and 112' and the surface of the piezoelectric sub- 
strate 111. In this embodiment, the contact area of the 
resistor thin film 1 1 3 that constitutes the discharge line 
and the IDTs 112 and 112' can be increased. 

The first and second embodiments may be com- 
bined. More specifically, another resistor tfiin film may 
be formed on the pattern of the IDTs 12 and 12' and the 
resistor thin film 13 of Fig. IB. . 

As has been described above, according to the 
present invention, the piezoelectric substrate and the 
IDTs made of the conductive thin film are electrically 
connected to each other through the resistor thin film to 
constitute a discharge line for the charges from the pie- 
zoelectric substrate to the IDTs, so that the level of 
noise caused by the pyroelectric effect of the piezoelec- 
tric substrate and appearing at ttie Input/output termi- 
nals of the SAW device can be suppressed and 
decreased. 

Claims 

1. A surface acoustic wave device characterized by 
comprising: 

a piezoelectric substrate (11. Ill) having a 
piezoelectric effect; 

an interdigital electrode pattern (22. 22*. 122, 
122*) made of a conductive thin film ar>d formed 
on said piezoelectric substrate to perform con- 
.ye^n between an electrical signal and a sur- 
face acoustic wave; and 
a resistor thin film (13. 113) formed on said pie- 
zoelectric substrate to electrically connect said 
piezoelectric substrate to said interdigital elec- 
trode pattern, said resistor thin film serving to 
rerriove charges from a surface of said piezoe- 
lectric sut>strate due to a pyroelectric effect to 



said interdigital electrode pattern. 

2. A device according to claim 1 . wherein said resistor 
thin film is formed on an entire surface of said pie- 
5 ' / zoelectric. substrate, and said interdigital electrode 
pattern is formed on said resistor thin f Um to have a 
predetermined shape. 

3i, A device according to.daim 1, wherein said inter- 
10 digital, electrode pattern is Jormed on said piezoe- 
lectric substrate to have a predetermined shape, 
and said resistor thin film is formed on said piezoe- 
lectric substrate and said interdigital electrode pat- 
tern. 

75 . , 

4. A device according to cJaim 1 , wherein said resistor 
.tfiin film comprises a silicon thin film. 

5. A device according to claim 1 . wherein said resistor 
20 thin f^lm has a low resistance. 
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(54) Surface acoustic wave device 

(57) A surface acoustic wave device includes a pie- 
zoelectric substrate (11), an interdigital electrode pat- 
tern (12.12'). and a resistor thin film (13). The 
piezoelectric sut^rate has a piezoelectric effect. The 
interdigital electrode pattern is made of a conductive 
thin film and formed on the piezoelectric sulDstrate to 
perform conversion between an electrical signal and a 
surface acoustic wave. The resistor thin film is formed 
on the piezoelectric substrate to electrically connect the 
piezoelectric substrate to the interdigital electrode pat- 
tern. The resistor thin film serves to remove charges 
from a surface of the piezoelectric substrate due to a 
pyroelectric effect to the interdigital electrode pattern. 
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